Background-The incidence of adenocarcinoma of the oesophagus and gastric cardia is increasing rapidly. Barrett's oesophagus is the major risk factor. Intestinal metaplasia at the squamocolumnar junction in the absence of Barrett's oesophagus is common but its relation to adenocarcinoma and gastro-oesophageal reflux disease is unclear. Aims-To study the prevalence and clinical, endoscopic, and histological associations of intestinal metaplasia at the squamocolumnar junction. Methods-Biopsy specimens were taken from 120 randomly selected patients undergoing routine diagnostic endoscopy. Eight biopsy specimens, taken from above and below the squamocolumnar junction, gastric fundus, and gastric antrum, were stained with haematoxylin/eosin, alcian blue/periodic acid-SchiV, and Gimenez, and graded independently by one pathologist. Results-Intestinal metaplasia at the squamocolumnar junction was found in 21 patients (18%). Metaplasia was associated with increasing age (p<0.01) and antral intestinal metaplasia (p=0.04). Logistic regression analysis revealed that age was the only independent predictor (p<0.01). There was no association with symptomatic, endoscopic, or histological markers of gastro-oesophageal reflux disease. Conclusions-Intestinal metaplasia at the squamocolumnar junction is a common finding. It is associated with increasing age but not gastro-oesophageal reflux disease. (Gut 1997; 41: 585-589) 
The incidence of adenocarcinoma of the oesophagus and gastric cardia is rising rapidly. The major recognised risk factor is Barrett's oesophagus, with 64-86% of all oesophageal adenocarcinomas originating in metaplastic columnar epithelium. 3 4 Endoscopic follow up of Barrett's oesophagus suggests a cancer risk of between 1 in 48 and 1 in 175 patient years of surveillance. 5 Barrett's oesophagus is recognised endoscopically by the presence of red gastric-like mucosa extending at least 3 cm above the proximal margin of the gastric folds. The diagnosis is confirmed histologically by finding columnar epithelium. Although gastric and junctional metaplasia may be present, intestinal metaplasia is both more common and more likely to be associated with malignant transformation. 6 Intestinal metaplasia may also be found in biopsy specimens taken from the tubular oesophagus in patients who have less than 3 cm of red gastric-like mucosa above the proximal margin of the gastric folds. Short segments of intestinal metaplasia at the squamocolumnar junction are considerably more prevalent than conventionally defined Barrett's oesophagus. 7 Although its relative malignant potential is unknown, many cases of oesophageal adenocarcinoma have been reported in association with such segments. 8 Barrett's oesophagus has a strong association with gastro-oesophageal reflux. 9 Most patients have abnormal acid exposure and many have evidence of oesophagitis or hiatus hernia. [9] [10] [11] The relation between short segments of intestinal metaplasia and gastro-oesophageal reflux is however unclear. 7 We have therefore studied patients attending for routine diagnostic endoscopy in order to assess the clinical, endoscopic, and histological associations of this condition.
Methods

SUBJECTS
Patients attending the endoscopy department for routine diagnostic upper gastrointestinal endoscopy were randomly selected and invited to participate. Patients were excluded if they were known to have Barrett's oesophagus, if they had previously undergone endoscopy, or had a history of gastro-oesophageal surgery. Patients taking warfarin, those with oesophageal varices or severe comorbidity, and those requiring therapeutic intervention (for example oesophageal dilatation) were also excluded.
The study was approved by the Northern General Hospital Ethics Committee and all patients gave written informed consent prior to inclusion.
PROTOCOL
Prior to endoscopy, patients were questioned concerning symptoms of gastro-oesophageal reflux and were considered to have reflux symptoms if either heartburn or acid regurgitation was the predominant symptom. Drug therapy, smoking history, and alcohol consumption were also recorded.
Patients underwent routine diagnostic endoscopy. The distances from the patient's incisor teeth to the squamocolumnar junction, proximal margin of the gastric folds, diaphragmatic hiatus, and gastric flare were recorded. The squamocolumnar junction was identified as the level of at least 50% of the circumference of the junction between dark red gastric-like and pale pink oesophageal mucosa. The diaphragmatic hiatus was defined as a narrowing of the oesophagus or stomach which varied in diameter and position with respiration and sniYng and the gastric flare was defined as the point where the tubular oesophagus opened out to become the sack-like stomach. A hiatus hernia was considered present when there was a distance of at least 2 cm between the proximal margin of the gastric folds and the diaphragmatic hiatus. Barrett's oesophagus was diagnosed endoscopically when there was 3 cm or more between the squamocolumnar junction and the proximal margin of the gastric folds. Endoscopic oesophagitis was graded as follows: grade 0, normal; grade 1, mucosal erythema; grade 2, non-circumferential mucosal breaks or erosions; grade 3, circumferential erosion.
Eight mucosal biopsy specimens were taken for histological analysis from each patient ( fig  1) : one from mucosa 2 cm above the squamocolumnar junction; three from mucosa within the tubular oesophagus immediately below the squamocolumnar junction; three, with the endoscope retroflexed, from gastric mucosa 2 cm from the gastric flare; and one from antral mucosa. A ninth biopsy specimen was taken from antral mucosa for urease testing (CLO test).
Biopsy specimens were fixed in 10% buVered formalin, processed, embedded in paraffin wax, and sectioned at 4 µm. Each specimen was stained with haematoxylin/eosin and alcian blue/periodic acid-SchiV. All oesophageal and gastric biopsy specimens below the squamocolumnar junction were also stained by the Gimenez method to facilitate the detection of Helicobacter pylori.
Sections were examined by one pathologist who had no knowledge of the patients' details or endoscopic findings. Biopsy specimens were scored for the presence of acute and chronic inflammation (0/+/++/+++), intestinal metaplasia (+/-), dysplasia (+/-), and H pylori infection (+/-). Reflux oesophagitis was diagnosed histologically on finding the combination of intraepithelial neutrophils or eosinophils, basal cell hyperplasia, and spongiosis. Intestinal metaplasia was recognised as the phenotypic change from gastric type columnar epithelium to that of an intestinal morphology. Since intestinal metaplasia is a heterogeneous entity, 12 we chose to score the presence of intestinal metaplasia only if goblet cells containing acidic mucins were identified (fig 2) .
STATISTICAL ANALYSIS
The 2 test was used to compare discontinuous data and the Mann-Whitney U test to compare continuous data. Multivariate logistic regression analysis was performed to detect independent predictors of the presence of intestinal metaplasia at the squamocolumnar junction. 
Results
Between 26 June 1995 and 14 August 1996, 183 patients were invited to participate in the study. Twenty four patients declined and a further 39 failed to meet the inclusion criteria. Three patients (2.5%) had endoscopic evidence of Barrett's oesophagus and biopsy specimens from below the squamocolumnar junction revealed intestinal metaplasia confirming the diagnosis. These patients were excluded from further analysis.
Of the 117 patients remaining (aged 22-90 years), 49 were men; 114 patients were white, two were black, and one was Asian. Fifty (43%) had reflux symptoms, 63 (54%) had non-reflux dyspepsia, and four (3%) were being investigated solely for anaemia or weight loss. Thirty seven (32%) had endoscopic evidence of oesophagitis, 41 (35%) gastritis, one (1%) gastric ulcer, 12 (10%) duodenal ulcer, and nine (8%) duodenitis. One patient had a squamous carcinoma of the oesophagus.
The distance between the proximal margin of the gastric folds and the squamocolumnar junction was 0 to <1 cm in 72 patients (61%), 1 to <2 cm in 35 (30%), and 2 to <3 cm in 10 (9%).
After processing, seven biopsy specimens from above the squamocolumnar junction and one antral biopsy specimen were inadequate for histological analysis. Twenty one patients (18%) had intestinal metaplasia within the tubular oesophagus below the squamocolumnar junction. In seven patients (33%) the abnormality was present in more than one of the three biopsy specimens. The prevalence of metaplasia increased from 20% to 30% as the distance from the proximal margin of the gastric folds to the squamocolumnar junction increased from less than 1 cm to between 2 and 3 cm. However, this diVerence was not statistically significant. One patient had low grade dysplasia. Table 1 summarises the relation between intestinal metaplasia at the squamocolumnar junction and features of gastro-oesophageal reflux disease. Intestinal metaplasia was not associated with symptomatic reflux, endoscopic signs of oesophagitis or hiatus hernia, or histological evidence of reflux oesophagitis. Table 2 summarises the clinical and histological associations of patients with intestinal metaplasia at the squamocolumnar junction. Patients with intestinal metaplasia were older than those without metaplasia and were more likely to consume regularly aspirin or other non-steroidal anti-inflammatory drugs (NSAIDs). There was no diVerence in the prevalence of smoking or excessive alcohol intake. Intestinal metaplasia in the gastric antrum was four times more likely in patients with metaplasia at the squamocolumnar junction. However, intestinal metaplasia in the upper stomach close to the gastric flare was uncommon in both groups. In total 50 patients (43%) had a positive antral urease test and 51 (44%) had histological evidence of H pylori infection (46 in the gastric antrum, 49 in the gastric fundus, and 44 below the squamocolumnar junction). There was no evidence of an association between intestinal metaplasia at the squamocolumnar junction and H pylori infection.
Logistic regression analysis revealed that age was the principal predictor of intestinal metaplasia at the squamocolumnar junction (p<0.01). Allowing for age, the presence of antral intestinal metaplasia was of borderline significance (p=0.07) and regular aspirin or other NSAID consumption was not an independent predictor.
Discussion
Although there have been no systematic studies of the anatomical site of transition from gastric to oesophageal mucosa, it is widely held that gastric columnar epithelium may extend at least 2 cm into the distal tubular oesophagus. 13 This has led to diYculties in diagnosing short segments of columnar metaplasia in the lower oesophagus, particularly in patients with hiatus hernia or oesophagitis, when endoscopic landmarks may be less clear. To avoid a false positive diagnosis of Barrett's oesophagus, arbitrary criteria have been set for a minimum length of columnar lining within the tubular oesophagus, with 3 cm being popular. The columnar lined oesophagus is composed of one or a combination of epithelial cell types: gastric fundic, junctional, or specialised intestinal metaplasia. 10 Gastric fundic and junctional are virtually indistinguishable from normal gastric epithelium causing further diagnostic diYculties. Intestinal metaplasia, however, with its characteristic goblet cells, is both easily recognised and pathological in the lower oesophagus and has therefore become widely accepted as a diagnostic criterion for Barrett's oesophagus. 6 The prevalence of Barrett's oesophagus in unselected dyspeptic patients presenting for endoscopy is approximately 1%.
14 However, intestinal metaplasia at the squamocolumnar junction in patients who have less than 3 cm of red mucosa above the proximal margin of the gastric folds is far more common. In the present study, 18% of patients had intestinal metaplasia and similar prevalence rates have been reported by others. 7 15 Although Barrett's oesophagus is strongly associated with gastro-oesophageal reflux, 9 studies of the association between intestinal metaplasia at the squamocolumnar junction and reflux have yielded conflicting data. Spechler et al reported an association with histological evidence of reflux, but no association with endoscopic oesophagitis or reflux symptoms. 7 Johnston et al found heartburn and regurgitation to be more common in patients with intestinal metaplasia, but found no diVerence in the frequency of endoscopic or histological oesophagitis. 15 In the present study, we found no association with reflux symptoms, hiatus hernia, endoscopic signs of oesophagitis, or histological markers of reflux disease.
It is worth noting that our study population had a lower prevalence of symptomatic, endoscopic, and histological markers of reflux disease than did those of both Spechler et al 7 and Johnston et al. 15 In part this may reflect selection bias and in part diVerences in diagnostic criteria. We considered patients to have reflux symptoms only if acid regurgitation or heartburn was the predominant symptom. This has a high specificity for reflux disease as defined by ambulatory pH monitoring. 16 Furthermore, basal cell hyperplasia and increased rete pegs are diYcult to interpret in pinch biopsy specimens, 17 with considerable intraobserver variation. 18 We have therefore required the presence of intraepithelial polymorph leucocytes for a histological diagnosis of reflux oesophagitis. 19 Thus, although we did not undertake 24 hour pH studies, it seems unlikely that acid gastro-oesophageal reflux is a predominant factor in the development of intestinal metaplasia at the squamocolumnar junction, in the absence of endoscopic evidence of Barrett's oesophagus.
The prevalence of both Barrett's oesophagus and intestinal metaplasia within the stomach increases with age. 14 20 It is therefore not suprising that patients with intestinal metaplasia at the squamocolumnar junction are older than those without metaplasia. The importance of age is emphasised as it was the only independent predictor of the presence of intestinal metaplasia identified by logistic regression analysis. Others have found an association with age, 21 but this has not been a universal finding, 7 15 and may reflect selection bias. Antral intestinal metaplasia was four times more frequent in patients with intestinal metaplasia at the squamocolumnar junction. A link with metaplasia in the upper part of the stomach was not established, but was an uncommon finding in both groups. Weston et al also found an association with intestinal metaplasia in the gastric body or antrum. 21 The reason for this association is not clear, but may represent common aetiological factors.
Aspirin and other NSAIDs often cause reactive gastritis, 22 and may be associated with intestinal metaplasia, 23 but regular ingestion of these drugs was not an independent predictor of intestinal metaplasia at the squamocolumnar junction. Similarly, H pylori infection, frequently associated with intestinal metaplasia within the stomach, 20 was not associated with metaplasia at the squamocolumnar junction. Preliminary reports from two other groups have also failed to find an association. 24 25 A correlation between bile reflux and the prevalence and severity of intestinal metaplasia within the stomach is well established. 26 Since bile reflux has also been implicated in the pathogenesis of Barrett's oesophagus, 9 its relation to intestinal metaplasia at the squamocolumnar junction merits further study.
This study confirms that intestinal metaplasia is common at the squamocolumnar junction, but has cast doubt on its association with gastro-oesophageal reflux. The causes of intestinal metaplasia at the squamocolumnar junction thus remain obscure and it may well represent the histological response to many diVerent insults. Although the malignant potential of this condition is unknown, it is likely to be low, as metaplasia is common and adenocarcinoma relatively rare in patients without Barrett's oesophagus. However, there is clearly a need for long term follow up in order to quantify this risk.
Finally, the term "short segment Barrett's oesophagus" has been used by some when intestinal metaplasia is found in patients with less than 3 cm of columnar mucosa above the proximal margin of the gastric folds. However, since this implies both a common aetiology (gastro-oesophageal reflux) and an increased risk of oesophageal adenocarcinoma, we would caution against the use of this term until such links are proven.
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